Flow redistribution during progressive hemorrhage is a determinant of critical O2 delivery.
O2 consumption (VO2) of anesthetized whole mammals is independent of O2 delivery (DO2) until DO2 declines to a critical value (DO2c). Below this value, VO2 becomes O2 supply dependent. We assessed the influence of whole body DO2 redistribution among organs with respect to the commencement of O2 supply dependency. We measured DO2, VO2, and DO2c of whole body, liver, intestine, kidney, and remaining carcass in eight mongrel dogs during graded progressive hemorrhage. Whole body DO2 was redistributed such that the organ-to-whole body DO2 ratio declined for liver and kidney and increased for carcass. We then created a mathematical model wherein each organ-to-whole body DO2 ratio remained approximately constant at all values of whole body DO2 and assigned organ VO2 to predicted organ DO2 by interpolation and extrapolation of observed VO2-DO2 plots. The model predicted that O2 supply dependency without redistribution would have commenced at a higher value of whole body DO2 for whole body (8.11 +/- 0.89 vs. 6.98 +/- 1.16 ml.kg-1.min-1, P less than 0.05) and carcass (6.83 +/- 1.16 vs. 5.06 +/- 1.15 ml.kg-1.min-1, P less than 0.01) and at a lower value of whole body DO2 for liver (6.33 +/- 1.86 vs. 7.59 +/- 1.95, ml.kg-1.min-1, P less than 0.02) and kidney (1.25 +/- 0.64 vs. 4.54 +/- 1.29 ml.kg-1.min-1, P less than 0.01). We conclude that redistribution of whole body DO2 among organs facilitates whole body O2 regulation.